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AN ARRANGEMENT AND METHOD FOR TRANSMITTING DATA OVER A TDM 
BUS 

TECHNICAL FIELD 

5 The invention is applicable in the data- and telecommunica- 
tion field. In particular this invention describes an im- 
proved synchronisation and clocking solution related to 
data communication over a TDM backplane bus. 



10 TECHNICAL BACKGROUND 

A traditional TDM-bus application consists of a data bus 
(DATA) (usually 8 bits), a data clock (CLK) and a frame 
synchronisation signal (FS) . The time domain is divided 
into frames where each frame has a fixed duration (usually 

15 125 us) . A frame synchronisation signal indicates the start 
of each frame and has a period as long as the frame dura- 
tion. The frame synchronisation signal and the data clock 
comes from a synchronisation master source and are the tim- 
ing master signals for all transmitters and receivers that 

20 are communicating via the TDM-bus. The frames are divided 

into a fixed number (N) of timeslots (TS) identified by lo- 
cal timeslot counters (CNT) . The local timeslot counters 
are reset by the FS signal. In each TS data may be trans- 
mitted from a transmitter to a receiver using time division 

25 multiplexing (TDM) . 

The synchronisation Master regenerates the frame synchroni- 
sation signal from an incoming data stream containing a 
synchronisation pattern. The data clock is phase locked to 
the frame synchronisation signal to avoid bit glips during 
30 the transmission; 



In most TDM-bus applications it is possible to configure 
more than one synchronisation source and more than one syn- 
chronisation master. If the active synchronisation source 
or the active synchronisation master fails, another will 
take over according to a priority list. If this happens it 
is important that the switch over from one data clock to 
another is done in a controlled way so that no bit faults 
appear. This is usually solved by phase locking all the 
synchronisation masters to the active synchronisation mas- 
ter, and at switch over, gradually phase lock the new syn- 
chronisation master data clock to the active synchronisa- 
tion source. 

The "H.110 Hardware Compatibility Specification: CT Bus" 
standard is an example of such a TDM-bus solution as de- 
scribed above. 

The problems encountered with this conventional solution 
are : 

1. In a system with a large number of TS within a frame, 
the data speed increases and the phase locking of the data 
clock becomes more complicated. Jitter, stability and delay 
problems introduced in the phase locked loop (PLL) limits 
the maximum data rate. 

2. A controlled switch over from one data clock to another 
(i.e. if a synchronisation master fails), requires a slow 
PLL (low bandwidth loop filter) because the data clock must 
gradually switch over from one synchronisation source to 
another to avoid bit glips. 

3. A slow PLL is complicated to implement in hardware (es- 
pecially in integrated circuits) , and jitter, stability and 
delay problems become greater the slower the PLL is. 



OTHER PRIOR ART 



In US-patent 5,544,324 is disclosed a data communication 
system, such as local area network, provided with the capa- 
bility of transmitting isochronous data. Each node includes 
a free running clock that determines the length of the 
frames and timeslots. Ideally the clock's frequency is 
equal to the network frequency. In reality it can be 
greater or less than the network frequency. This results in 
a local frame length that departs from the frame length in 
the signals on the network. To compensate for the varia- 
tions between local and network frame lengths, timeslots 
are added or subtracted in some of the frames. 



BRIEF DESCRIPTION OF THE INVENTION 

The object of the present invention is to provide an ar- 
rangement and method for transmitting data over a TDM bus 
that allows a faster data transfer while maintaining a con- 
trolled switch over from one synchronisation master to an- 
other in case the current master should fail. 

This object is achieved in an arrangement and method ac- 
cording to the present invention, in which the use of a 
phase locked data clock is avoided. Said clock is replaced 
with a free-running clock running at an over frequency in 
relation to the frame length. However, the exact scope of 
the invention is as defined in the appended patent claims. 



DETAILED DESCRIPTION OF THE INVENTION 

The invention will now be described in detail in reference 
to the appended drawings, in which: 

Fig. 1 shows a simplified block diagram of a TDM bus ar- 
rangement according to prior art. 



032292-028 



Fig. 2 shows a timing diagram for the TDM bus arrangement 
in Fig. 1. 

Fig. 3 shows a block diagram of a TDM bus arrangement ac- 
cording to the present invention, including a free running 
data clock. 

Fig. A shows a timing diagram for the various signals in 
the inventive TDM bus arrangement shown in Fig. 3. 

In Fig. 1 is shown a prior art communication system, with 
an internal TDM back-plane bus. The system exchanges data 
with an outside high bit-rate network, typically a PDH net- 
work. The PDH network is merely an example on a possible 
external connection; other network standards may be just as 
usable, and the type of external network has no influence 
on the present invention. However, a description of the PDH 
network can be found in [3] . 

The application includes transmitters and receivers commu- 
nicating with the external network, typically with buffers 
separating the TDM bus from the PDH network serial inter- 
faces . 

The internal communication takes place on a TDM bus with a 
Synchronisation Master supplying the Frame Synchronisation 
signals and a clock oscillator phase locked to these FS 
signals, as explained earlier. The SM develops the FS sig- 
nals from the PDH network in order to get the application 
synchronised with the incoming signals . 

Fig. 2 visualises the timing between the various signals. 
The FS signal is synchronised to the outside data stream, 
and the clock signal is in syhc with the FS signal due to 
the PLL. Transmitters and receivers include timeslot count- 
ers allowing them to send/receive in the correct timeslot. 
In the figure CNT indicates the identification (numbering) 
of the individual timeslots. 



032292-028 



However, as mentioned above (item 1 and 3), this solution 
has its drawbacks, and it is desirable to eliminate the PLL 
in the synchronisation master block in figure 1. 

We will now turn to Fig. 3 that shows a TDM bus system con- 
5 structed according to the present invention. Instead of the 
PLL a free-running data clock coming from a stable oscilla- 
tor independent of the frame synchronisation signal is in- 
troduced. In a traditional TDM system this will lead to bit 
faults because the number of clock periods within a frame 
10 will not be exactly fixed from frame to frame, but by doing 
some modifications, the bit faults can be eliminated: 

y. 1 - Select the frequency of the data clock oscillator so 

O that the number of periods within a frame is always at 

■rj least one more than the number of timeslots required. (This 

15 results in a dummy time period with no data content within 

H each frame . ) 
W 

m 

, 2. The timeslot counter identifying each timeslot must be 

J modified to also identify the dummy time period. This may 

p be done by introducing a carry bit, which is set each time 

| 20 the counter exceeds N (the number of timeslots on the TDM 
bus) . 

3. The timeslot counter must be reset by the frame syn- 
chronisation signal so that the first timeslot comes on a 
known time right after the frame synchronisation signal, 

25 and so that the dummy time period is at the end of the 
frame after all the timeslots have been transmitted. 

4. The frame synchronisation signal must be synchronised 
(FS_S) to the free-running independent data clock to obtain 



synchronism between the involved signals. 
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5. The problem mentioned above, getting a controlled 
switch over from one data clock to another, is solved by 
always performing switch over from one synchronisation mas- 
ter to another during the dummy time period. During this 
5 period there is no data transmission so no bit glips will 
occur . 

In this system, the local free running oscillator may not 
be coincident with the signals on the external network, but 
the two signals may vary in phase, as indicated on Fig. 4 
0 (the oscillator is lagging by 45°) . However, this is a mi- 
nor problem that is easily solved, e.g. by introducing a 
delay in the buffers. 



I! ADVANTAGES 

y 15 The advantages of the proposed solution are: 

QO 

1. Jitter-, stability- and delay problems introduced in 
the PLL in figure 1 are eliminated by replacing the PLL 
O with a stable free running oscillator as indicated in fig- 

ure 3 . 

20 2. Synchronisation switchover conditions are simplified. 

3. Complicated PLL design is eliminated 

4. No variance detection between reference and local clock 
as described in [2] (column 9) is needed. 

5. No frame length adjustment as described in [2] (column 
25 9) is needed. 
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BROADENING 

The invention might be used as a modification of the H.110 
standard [1] . 
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